Introduction {#s1}
============

Human reproduction is a central issue for the individual and for society. Sexual and reproductive health in Sweden is generally good compared with international data but there are some worrying trends. The use of condoms has declined and sexually transmitted infections (STIs) are increasing ([@DET279C30]). Furthermore, the abortion rate in Sweden is the highest among the Nordic countries ([@DET279C27]) and the highest abortion rate in Sweden is found among women aged 20--29 years ([@DET279C31]). As in other parts of Europe, women in Sweden delay childbearing until ages when reproductive capacity is decreased and the risk for age-related complications during pregnancy is increased; the mean age of first-time mothers is close to 29 years, and 13% of them are 35 years or older ([@DET279C32]). Along with technical improvements this has led to a 4-fold increase of IVF in the last decade ([@DET279C32]).

Attitudes to having children in the future have been investigated among the highly educated in Sweden, who tend to postpone childbearing more than those with lower education ([@DET279C2]; [@DET279C26]). Although it is often concluded that there will never be a perfect time for having children, many state prerequisites for parenthood, such as being of reasonable age, having a partner ready for a child, good living conditions and stable finances ([@DET279C37]; [@DET279C11]). In studies among university students, the majority want to have on average two to three children; the first child at age 28--32 years and their last child after age 35 years ([@DET279C25]; [@DET279C16]). Six out of 10 women would choose to have an abortion if they became pregnant during their studies ([@DET279C37]). Men and women are not sufficiently aware about age and fertility, and they overestimate the success rate of assisted reproduction techniques ([@DET279C16]; [@DET279C25]). Knowledge gaps about fertility issues have also been found among US, Finnish, Italian, Israeli and Canadian university students ([@DET279C4]; [@DET279C23]; [@DET279C14]; [@DET279C39]; [@DET279C22]).

Sexual health education, including basic information about reproduction, has been mandatory in Swedish schools for over 50 years ([@DET279C1]; [@DET279C36]). The national guidelines do not, however, specify how or by whom the education should be implemented, and there are consequently differences in quality and quantity of sexual health education both between and within schools ([@DET279C35]). The official responsibility for family planning in Swedish health care lies within maternity care ([@DET279C29]) but the responsibility for coordinating measures to prevent unwanted pregnancies at a governmental level is unclear ([@DET279C28]). If appointments for contraceptive counselling, screening for Chlamydia and cervical screening are discounted, the majority of women will either enter the maternal health-care system once pregnant or when having trouble conceiving ([@DET279C31]). As there are no recommendations or guidelines for pre-pregnancy counselling, i.e. preconception care, within the Swedish health-care system, many women are unaware of the recommended health-promoting lifestyle changes to increase their chances of becoming pregnant and of having a normal pregnancy and a healthy child, until it is too late. One example of these is the intake of folic acid. Daily intake of folic acid 1 month prior to pregnancy reduces the risk of fetal neural tube defects by up to 70% ([@DET279C19]), and is therefore recommended by the [@DET279C34] for all women of reproductive age. A Swedish study shows that only 20% of pregnant women had taken folic acid in connection with pregnancy planning ([@DET279C38]).

The Health Belief Model (HBM) is a theoretical framework for understanding health behaviour. According to the HBM, a person will take action to prevent a health condition only if she (i) considers herself susceptible to the condition, (ii) estimates the consequences of the condition to be severe enough, (iii) believes the specific action is effective in decreasing the risk, (iv) believes that the benefit of the action outweighs the barriers to, or cost of, taking the action and (v) has enough self-efficacy. These beliefs are influenced by modifying factors, such as age, gender, ethnicity, socioeconomics and knowledge. The model also describes cues to action, which is something that activates the individual behaviour ([@DET279C7]). The HBM has been applied to different areas within sexual and reproductive health, for example knowledge of human papillomavirus ([@DET279C12]), sexual risk taking ([@DET279C10]) and contraception ([@DET279C5]). In this study, the HBM was used as a theoretical framework for understanding different aspects of family planning.

The reproductive life plan (RLP) is a tool developed in an American context for reproductive health promotion in a life cycle perspective ([@DET279C21]) and consists of a set of non-normative questions about having or not having children ([@DET279C20]). The RLP aims to encourage both women and men to reflect on their reproductive intentions and to find strategies for successful family planning, for example to have the wanted number of children and to avoid unwanted pregnancies as well as ill-health that may threaten reproduction ([@DET279C6]). The RLP can be used both in counselling and in a written form, as booklets or worksheet (<http://www.cdc.gov/preconception/documents/ReproductiveLifePlan-Worksheet.pdf>). The Centers for Disease Control and Prevention has recommended the RLP as a tool to increase preconception health and decrease both unintended pregnancies and adverse pregnancy outcomes, and emphasizes the importance of integrating reproductive health in primary health care ([@DET279C6]). Several descriptions of the RLP are available in the literature ([@DET279C20]; [@DET279C24]; [@DET279C17]; [@DET279C3]) and one study demonstrates that assessment of RLP in primary care is appreciated by exposed patients ([@DET279C9]). In spite of this, no previous study has systematically evaluated the effectiveness of using an RLP protocol in clinical practice. In the present study we evaluated the use of an RLP protocol as a starting point for providing structured information about reproduction in contraceptive counselling.

The aim of our study was to investigate if RLP-based information in contraceptive counselling increases women\'s knowledge of reproduction, and particularly knowledge of folic acid intake, prior to pregnancy. Secondary aims were to evaluate the influence on women\'s family planning and to explore different aspects of the women\'s overall experience of the RLP-based information. Although the RLP is developed to target both men and women, this study will focus on women only.

Materials and Methods {#s2}
=====================

Setting, participants and procedure {#s2a}
-----------------------------------

The study had a randomized controlled design and the procedure is illustrated in Fig. [1](#DET279F1){ref-type="fig"}. The study took place at a Student Health Centre from March to June 2012. Female students (*n* = 338) who visited midwives for contraceptive counselling (*n* = 287), Chlamydia testing (*n* = 37) or cervical screening (*n* = 14) were invited in consecutive order to participate in the study. Swedish midwives are licensed to prescribe hormonal contraceptives and to insert intrauterine devices and implants for women without medical problems. The midwives at the Student Health Centre have 15 min allotted for each consultation. Some appointments take 15 min or more while others (prescription of gestagen-only pills, testing for Chlamydia) take less time. Three midwives (among these the last author, T.T.) at the clinic recruited the participants. The only exclusion criterion was insufficient knowledge of Swedish. Before the study, the principal investigator (J.S.) informed the midwives about the concept of the RLP and the study procedure to ensure equivalent execution. During the study period, all visits to the midwives were scheduled for 5 extra minutes. Figure 1CONSORT flow diagram for the randomized controlled trial (RCT) to study the benefit of using RLP-based information in contraceptive counselling.

The power calculation was conducted on a previous study showing that only 20% of women of reproductive age have knowledge of the recommended folic acid intake before pregnancy ([@DET279C33]). The calculations assumed that the intervention would increase the knowledge of folic acid to 40% (i.e. increase by 100%). To detect a difference between the intervention and control groups with 80% power and with a significance level of *P* \< 0.05, 82 women were needed in each group. In order to allow for possible drop-out during the study, we planned to recruit 100 women in each group.

During the study period, 338 women visited the clinic and were assessed for eligibility. The study procedure is shown in Fig. [1](#DET279F1){ref-type="fig"}. The midwives informed eligible women about the study in the waiting room, ensuring that they knew that participation was voluntary and could be ended at any time without further explanation or consequences for treatment. The women received both verbal and written information before giving their written consent. The response rate was 88% (*n* = 299).

The women who accepted participation were randomized in blocks of three by receiving a sealed envelope containing instructions for either the intervention group (IG, *n* = 101) or one of two control groups (CG1, *n* = 100 and CG2, *n* = 98). The envelopes for the IG were coded so that the midwife would know whom to give the intervention to. Before the counselling the IG and CG1 completed a baseline questionnaire in the waiting room. In order to be able to analyse the effect of the questionnaire *per se*, the women in CG2 were not asked to complete this questionnaire.

All groups received standard care. The national guidelines for standard care in contraceptive counselling includes taking a medical history (heredity, medication, previous pregnancies and previous experiences of contraception), measuring blood pressure and weight, counselling and provision of contraceptives ([@DET279C18]). Standard care for Chlamydia testing and cervical screening is the testing procedure as such, with no extensive counselling involved. In addition to standard care the IG received the RLP-based intervention.

Two months after the visit (May to August) trained research assistants interviewed the women in all groups according to a structured questionnaire equivalent to the baseline questionnaire. The follow-up was conducted by telephone instead of mail or email to minimize the risk that the women would check the brochure or other source for information for the correct answers to the knowledge questions while answering and thereby biasing the results. Non-responders were approached repeatedly via telephone, text message and email. Of the 299 women who entered into the study, 262 (88%) participated in the follow-up interview. After the interviews the brochure used in the intervention was sent to the women in CG1 and CG2 in order to provide them with the same information about reproduction that was given to the IG.

The study was approved by the Regional Ethical Review Board in Uppsala, Sweden.

Instrument {#s2b}
----------

The main outcome measure was knowledge of reproduction including knowledge of folic acid intake prior to conception. Secondary outcome measures were family planning intentions and the experience of the intervention.

The questionnaire was designed by the authors to evaluate the intervention and was developed on the basis of earlier research ([@DET279C20]; [@DET279C16]; [@DET279C37]; [@DET279C25]; [@DET279C7]). It was reviewed and commented on by researchers, clinicians and laypeople to ensure high face and construct validity. To test the instrument and procedure, we also conducted a pilot study with 25 women in each group. Based on feedback from the women, the phrasing of two questions was modified and a clarifying explanation was added. The final baseline questionnaire included 28 questions.

Background/demographic data (seven items) {#s2c}
-----------------------------------------

The women were requested to state the date, their age, level of university education, own and parents\' country of birth, sexual orientation and if they currently were in a stable relationship or not.

Reproductive history (five items) {#s2d}
---------------------------------

The women were asked if they had experience of trying to get pregnant and, if so, any problems in achieving pregnancy. Further questions covered personal experience of pregnancy and, if so, how it ended (abortion, miscarriage, currently pregnant or childbirth); history of STI and which method(s) of contraception (if any) they had used during their last intercourse.

Family planning/RLP (six items) {#s2e}
-------------------------------

The questions were based on the RLP description by [@DET279C20]. The first item was 'do you want children/more children?' (yes/no/don\'t know) and affirmative responses were followed by three questions about how many children and the desired age for having the first and last child. The women were also requested to state how confident they felt in having the number of children they desired on a visual analogue scale (VAS) with the extreme values 'not confident at all' (0) and 'totally confident' (10). Finally, all women were requested to state how likely it was that a pregnancy within the following 6 months would be planned, with four response alternatives ranging from 'very likely' to 'totally unlikely'.

Knowledge about different aspects of reproduction (six items) {#s2f}
-------------------------------------------------------------

The knowledge questions were open ended to minimize the risk of an overestimation of the knowledge by listing alternatives. Three of the questions have previously been validated and used in Swedish settings ([@DET279C16]; [@DET279C37]; [@DET279C25]). One question about the fecundity of an ovum was developed with the same structure. Finally, two questions with free text answers were developed covering factors that can impair female fertility and healthy lifestyle during pregnancy planning.

Attitudes towards pregnancy planning (four items) {#s2g}
-------------------------------------------------

Based on the HBM ([@DET279C7]), we developed four questions as five-step ranking scales with a neutral centre aiming to explore the woman\'s attitude to pregnancy planning.

Follow-up {#s2h}
---------

The structured telephone interview included the same questions used at baseline, but background questions were not repeated in the IG and CG1. The IG answered seven additional questions aiming to evaluate their experience of the intervention. The questions that evaluated the intervention were designed as five-step ranking scales with a neutral centre. The questions covered: if the woman had previously thought about the topics included in the intervention ('a lot' to 'not at all'), if any of the information was new to her ('a lot' to 'not at all'), the overall impression of being asked about the RLP ('very positive' to 'very negative'), if the intervention made her think about reproduction in a different way ('very much' to 'very little'), if the intervention had made her search for more information about reproduction ('a lot' to 'not at all'), the likelihood of turning to a midwife if she had further questions about reproduction ('very likely' to 'very unlikely') and finally, if midwives and/or other health-care professionals routinely should discuss RLP with their patients (yes, both midwives and other health-care professionals/yes, but only midwives/yes, but only other health-care professionals/no/don\'t know).

Intervention: RLP-based information {#s2i}
-----------------------------------

In addition to the standard care given to all women, the IG participated in a semi-structured discussion aimed to encourage the woman to reflect on her own RLP. The midwife then provided targeted information based on the woman\'s reproductive intentions. For guidance, the midwife used an RLP-based interview guide, as described by [@DET279C20], as shown in Fig. [2](#DET279F2){ref-type="fig"}, and the specific information as listed in Fig. [3](#DET279F3){ref-type="fig"}. All women received the same information, but delivered in an individualized way depending on the woman\'s answers. For women who did not wish to have children emphasis was placed on how to avoid an unplanned pregnancy and preserve fertility. For women who intended to become pregnant in the future, emphasis was placed on information on how to preserve their fertility and what to do when they wished to become pregnant. All women were informed to start taking folic acid on the same day they discontinued their regular contraceptive method. It took ∼5--15 min to relate the RLP-based information to women. All women in the IG also received a specially designed brochure to take home. The brochure was inspired by RLP leaflets used in the USA and adapted to the Swedish context, and included both information about the RLP and the information about reproduction shown in Fig. [3](#DET279F3){ref-type="fig"}. Figure 2RLP-based interview guide used by the midwives during the intervention. Figure 3Information given to the intervention group, both verbally by the midwives during the counselling and in written form in the brochure.

Data analysis {#s2j}
-------------

Data were entered and analysed using the Statistical Package for the Social Sciences (SPSS) (version 20, IBM, Armonk, NY, USA) and SAS (version 9.3, SAS Institute, Cary, NC, USA). The IG and CG1 were compared regarding background variables (age, level of university education, immigrant background, relationship status) and reproductive history (history of STI, pregnancy, abortion, miscarriage, childbirth) with independent *t*-test for continuous variables, Mann--Whitney *U*-test for ordinal variables and Pearson\'s *χ*^2^ test for categorical variables. Non-responders at follow-up were compared with responders using the same procedure.

In order to obtain the main outcome variable, knowledge questions were computed to form a knowledge score. The answers to the two open-ended questions could sum up to a maximum of six points each (1 point for at least one correct answer in each category) according to the intervention-specific information (Fig. [3](#DET279F3){ref-type="fig"}). For the additional four questions, each entirely correct answer received two points and almost correct answers were given one point. The total score could thus range between 0 and 20. Since this score was not normally distributed, it was analysed using non-parametric methods. Correlations between the total score and background variables (age, level of education, immigrant background) and reproductive history (history of STI, relationship status, desire for having children, history of pregnancy) were analysed using Spearman\'s correlation coefficient. Differences in the knowledge score between groups at baseline and follow-up were analysed with Mann--Whitney *U*-test. Differences between baseline and follow-up within groups were analysed with Wilcoxon signed ranks test. To adjust for baseline differences between the groups a multiple linear regression analysis was conducted, using the total knowledge score as the dependent variable and baseline knowledge score and group assignment as independent variables. The relationship between knowledge of folic acid (mentioned folic acid/did not mention folic acid) and group assignment at baseline and at follow-up was analysed with Pearson\'s *χ*^2^ test.

Differences between groups in the secondary outcome variables (desire of having children, preferred age for having children and confidence of having the desired number of children) were analysed with Mann--Whitney *U*-test. Differences between baseline and follow-up within groups were analysed with Wilcoxon signed ranks test. All statistical tests were two-sided with *P* \< 0.05 considered statistically significant.

Results {#s3}
=======

Characteristics of the women are shown in Table [I](#DET279TB1){ref-type="table"}. There were no differences in the studied characteristics between groups. Table ICharacteristics of the women in the intervention group (IG), Control group 1 (CG1) and Control group 2 (CG2) in the RCT to study the benefit of using RLP-based information in contraceptive counselling.IG (*n* = 101) (%)CG1 (*n* = 100) (%)CG2 (*n* = 88) (%)*P*-value\*Age Years; mean ± SD23 ± 2.423 ± 2.224 ± 2.80.290^a^Level of university education 0--3 years/studies for bachelor\'s degree7363640.172^b^ 4--5 years/studies for master\'s degree213532 6--10 years/studies for doctoral degree402Immigrant background Born outside of Sweden7750.558^c^ One or two parents born outside of Sweden141990.597^c^Relationship status Single4245390.625^c^ Stable relationship585561Reproductive history Contraceptive method(s) used at last intercourse  None675  Fertility awareness-based method/interrupted intercourse581  Condom272622  Birth control pill/patch/injection etc.667177  Intrauterine device325 History of STI1726190.113^c^ Tried to become pregnant006--- History of pregnancy43140.731^c^ History of abortion339--- History of miscarriage100--- History of childbirth005---[^1][^2][^3][^4]

Knowledge of reproduction {#s3a}
-------------------------

An overview of the knowledge questions and distributions of answers is shown in [Tables II](#DET279TB2){ref-type="table"} and [III](#DET279TB3){ref-type="table"}. At baseline (IG and CG1), the women stated that an ovum is fecund in mean (M), 3.7 days, \[median (Md) 3.0, range 0.5--30.0\]. The chance that a young woman will become pregnant after having unprotected intercourse at the time of ovulation was estimated as 51% (Md 50, range 2--100). The mean age at which there is a marked decrease in women\'s ability to become pregnant was estimated to 33 years (Md 30, range 18--60). The chance of having a child with one treatment of IVF was estimated to be 32% (Md 25, range 1--99). Table IIDistribution of answers to knowledge questions 1--2 in the IG, CG1 and CG2 at baseline and follow-up at 2 months.Knowledge questions 1--2Score (no. of points) IGCG1CG2Baseline (*n* = 101)Follow-up (*n* = 89)Baseline (*n* = 100)Follow-up (*n* = 85)Follow-up (*n* = 88)1. Mention as many factors as possible that can impair female fertility^a^0--6pMean2.62.62.42.62.4Median33232Range0--50--50--50--50--52. Mention as many changes in lifestyle as possible that a woman can do when planning to become pregnant to increase her chances of a healthy pregnancy and healthy child^b^0--6pMean1.92.91.92.32.2Median22.522.52.5Range0--40.5--5.50--40--4.50--4.5[^5][^6] Table IIIDistribution of answers to knowledge questions 3--6 in the IG, CG1 and CG2 at baseline and follow-up.Knowledge questions 3--6CategoriesScore (no. of points)IGCG1CG2Baseline (*n* = 101) (%)Follow-up (*n* = 89) (%)Baseline (*n* = 100) (%)Follow-up (*n* = 85) (%)Follow-up (*n* = 88) (%)3. How long does an ovum live?^a^\<1 day0p00100**1 day2p16251289**\>1 day0p71637885814. How likely is it that a 25-year old woman becomes pregnant if she has unprotected intercourse with a young man at the time of ovulation?^a^\<25%0p129168825--29%1p1011694**30--35%2p736893**36--40%1p61544\>40%0p56325655685. At what age is there a marked decline in women\'s ability to become pregnant?^a^\<30 years0p222022192130--34 years1p4221383336**35 years2p1542182018**36--40 years1p12415712\>40 years0p826626. What is the chance of giving birth to a child conceived through IVF?^a^\<20%0p182622271520--24%1p212611913**25%2p121311106**26--30%1p81313611\>30%0p3011383344[^7]

The total knowledge score is presented in Table [IV](#DET279TB4){ref-type="table"}, and was for IG and CG1 at baseline in average 6.2 out of maximum 20 points (Md 6.0, range 0.0--14.0). The total score at baseline correlated with age (*P* = 0.002, *r*~s~ = 0.18), level of education (*P* = 0.007, *r*~s~ = 0.16) and desire for having children (*P* = 0.028, *r*~s~ = −0.13); those older and with a higher level of education and desire for children scored higher than those who were younger, had a lower level of education and/or had no desire to have children. The total score at baseline was not correlated to immigrant background (*P* = 0.569, *r*~s~ = 0.03), relationship status (*P* = 0.644, *r*~s~ = 0.03), history of pregnancy (*P* = 0.787, *r*~s~ = −0.02) or history of STI (*P* = 0.970, *r*~s~ = 0.00). Table IVTotal score for knowledge of reproduction in the IG, CG1 and CG2 at baseline and follow-up: questions 1--6.Total score for knowledge of reproductionScore (no. of points)IGCG1CG2Baseline (*n* = 101) (%)Follow-up (*n* = 89) (%)Baseline (*n* = 100) (%)Follow-up (*n* = 85) (%)Follow-up (*n* = 88) (%)Sum of points questions 1--2 Mean ± SD0--12p4.4 ± 1.95.5 ± 1.64.2 ± 1.94.9 ± 1.74.6 ± 1.7Sum of points questions 3--6 Mean ± SD0--8p2.0 ± 1.63.5 ± 1.91.9 ± 1.51.9 ± 1.51.7 ± 1.2Total score questions 1--6 Mean ± SD0--20p6.4 ± 2.99.0 ± 2.86.1 ± 2.66.8 ± 2.56.3 ± 2.2 95% CI5.8--7.08.4--9.55.6--6.66.3--7.45.9--6.8 Adjusted mean8.9\*6.8\*6.4\*[^8][^9]

There was no difference between the groups at baseline (*U* = 4715, *P* = 0.416). The IG scored higher on the knowledge questions at follow-up than at baseline (*Z* = −6.301, *P* \< 0.001) with a mean of 9.0 (Md 9.0, range 3.5--15.5). The women in the CG1 did not score differently at follow-up than at baseline (*Z* = −1.686, *P* = 0.092). There was a difference in the total score both between the IG and CG1 (*U* = 2147, *P* \< 0.001), and between the IG and CG2 at follow-up (*U* = 1843, *P* \< 0.001). No difference in the total score was found between CG1 and CG2 at follow-up (*U* = 3393, *P* = 0.291).

When taking the baseline variation into account in the multiple regression analysis, the mean total score was 8.9 in the IG; 6.8 in the CG1 and 6.4 in the CG2. The difference in the knowledge score between the IG and the two CGs was significant (*P* \< 0.001), whereas no difference was shown between the two CGs (*P* = 0.114). In the adjusted model, the knowledge score at baseline and group assignment had a significant effect on the total knowledge score at follow-up.

Knowledge of folic acid {#s3b}
-----------------------

At baseline, 4% in the IG and 5% in the CG1 mentioned folic acid intake among things to do when planning to get pregnant. There was no difference between the groups (*χ*^2^ (2) = 0.25, *P* = 0.881) in this regard. At follow-up, 22% in the IG and 3% in the CG1 mentioned folic acid intake (*χ*^2^ (2) = 31.67, *P* \< 0.001). In the CG2, 1 woman (1%) mentioned folic acid intake.

Family planning intentions {#s3c}
--------------------------

The results for family planning intentions are shown in Table [V](#DET279TB5){ref-type="table"}. There was no difference between the IG and CG1 at baseline regarding the wish to have children (*U* = 4608, *P* = 0.371). A higher proportion in both IG and CG1 wanted children at follow-up than at baseline, and fewer were unsure or unwilling to have children (*Z* = −2.428, *P* = 0.015; *Z* = −2.066, *P* = 0.039). Similar increases in confidence from baseline to follow-up were observed for both the IG and for CG1. As shown in Table [VI](#DET279TB6){ref-type="table"}, a higher proportion in the IG stated it to be likely that they would make lifestyle changes prior to pregnancy after the intervention (*P* = 0.028) but no difference over time was found in the CG1. Table VFamily planning in the IG, CG1 and CG2 at baseline and follow-up. IGCG1CG2Baseline (*n* = 101) (%)Follow-up (*n* = 89) (%)Baseline (*n* = 100) (%)Follow-up (*n* = 85) (%)Follow-up (*n* = 88) (%)Do you plan to have (more) children in your life?\* Do not want (more) children83945 Do not know/unsure821293 Want (more) children8294778792If you want (more) children ...Mean (SD)Mean (SD)Mean (SD)Mean (SD)Mean (SD) Desired number of children2.5 (±0.6)2.5 (±0.6)2.4 (±0.6)2.4 (±0.5)2.5 (±0.7) Preferred age at first child (years)29 (±2.2)29 (±2.1)29 (±1.7)29 (±1.8)29 (±1.6) Years until preferred age at first child5.5 (±2.2)5.4 (±2.1)5.9 (±2.1)5.9 (±1.9)5.5 (±2.0) Preferred age at last child (years)35 (±2.9)34 (±2.7)^a^34 (±2.7)34 (±2.6)35 (±3.5) Confidence in having the desired no. of children (0 = not confident at all; 10 = totally confident)5.2 (±2.4)5.9 (±2.0)^a^5.3 (±2.5)5.9 (±2.1)^a^5.5 (±2.0)[^10][^11] Table VIAttitudes towards pregnancy planning from an HBM perspective in the IG, CG1 and CG2 at baseline and follow-up.ItemResponse alternativesIGCG1CG2Baseline (*n* = 101) (%)Follow-up (*n* = 89) (%)*P*-value^a^Baseline (*n* = 100) (%)Follow-up (*n* = 85) (%)*P*-value^a^Follow-up (*n* = 88) (%)Perceived susceptibility* How likely is it that you would ever experience an unplanned pregnancy?*0.0210.001  Very/quite likely1356111  Neither likely nor unlikely3124322017  Very/Quite unlikely5672627972Perceived severity of consequences* How important is it to you to get pregnant at the time you have planned?*0.1810.800  Very/quite important5764666465  Neither important nor unimportant3024172119  Totally/quite unimportant89131211  Wish never to become pregnant53443Pregnancy planning as cue to action* Imagine that you would like to become pregnant within 6 months. How likely is it that you would make any lifestyle changes?*0.0280.556  Very/quite likely7885717975  Neither likely nor unlikely9715129  Very/quite unlikely13814914Perceived self-efficacy* Do you feel that you can influence if and when you become pregnant?*0.8060.106  Very/quite much7583868481  Neither much nor little189111415  Very/quite little78325[^12][^13]

Experience of the intervention {#s3d}
------------------------------

Of the 89 women in the IG who participated in the follow-up, 90% rated the midwife\'s initiative to discuss the RLP as very or rather positive, 45% had previously reflected on the questions covered in the discussion and brochure and 82% estimated it to be very or rather likely that they would approach a midwife if they had more questions about reproduction. The intervention was regarded by 56% to have made them think about reproduction in a different way and 54% stated that some or a substantial part of the information was new to them. That midwives routinely should discuss RLP with their patients was stated by 90%.

Non-responders {#s3e}
--------------

Of those enrolled in the study, a total of 37 women (12%)---evenly distributed between the three groups---were lost to follow-up. There was no difference between responders and non-responders in the CG1 and the IG regarding age (*P* = 0.542), level of education (*P* = 0.482), immigrant background (*P* = 0.396), relationship status (*P* = 0.124), history of STI (*P* = 0.370), history of pregnancy (*P* = 0.293) or wish to have children in the future (*P* = 0.085). There was a difference in the total knowledge score between responders (6.3) and non-responders (4.4) in the CG1 (*P* = 0.007) but not in the IG (6.5 versus 5.3, *P* = 0.132).

Discussion {#s4}
==========

In this study we evaluated the effect of RLP-based information among female university students in a student health-care setting, with particular focus on knowledge of reproduction. Our study showed that with only a small period of time, ∼10 min, we succeeded in increasing both knowledge of reproduction in general and knowledge of folic acid intake. Our intervention influenced women to plan for their last child earlier in life. This is very promising, as previous studies have indicated a need for education about age and fertility ([@DET279C4]; [@DET279C23]; [@DET279C39]; [@DET279C14]; [@DET279C8]; [@DET279C22]). The midwives explicitly told the women in the IG to take folic acid pills when they discontinued hormonal contraceptive pills. The advice of taking a new kind of pill instead of a contraceptive pill might be easy to remember and can explain the increased knowledge.

Increased knowledge about reproduction may enable women to make informed choices about their RLP easier, avoiding unwanted pregnancies, preserving fertility and enhancing preconception health. It is therefore important to increase accessibility to information and health education about reproduction. Although significantly higher than the control group, the knowledge of reproduction was still not particularly high after the intervention. We used the RLP-based question 'do you plan to have (more) children in your life?' as a starting point for our intervention. However, as the information about reproduction was initiated by the midwives and not requested by the women in the IG this might be one explanation for the limited effect on their knowledge. This may also be due to the fact that the women were young and many did not plan to start a family for several years. The intervention might have given even better results in a motivated population, with women who are planning to become pregnant soon. Regardless of this, it is important to target all women of reproductive age, since many pregnancies are unplanned.

In line with earlier studies ([@DET279C25]; [@DET279C37]), women had planned to delay childbearing until an age when reproductive capacity decreases and age-related complications increase. It is therefore encouraging that the intervention made the women plan for their last child earlier in life. We believe that the intervention may empower women and, for example, help them to understand what aspects of reproduction they are able to control, such as lifestyle habits, and what aspects they cannot control, for example declining fertility with advancing age. The intervention increased their self-efficacy in taking health-promoting actions for their reproductive health. After the intervention the women were more confident to have the desired number of children, stated to a higher degree that it was unlikely that they would ever experience an unplanned pregnancy and responded to higher degree that it was likely that they would make lifestyle changes in connection with pregnancy planning. Conclusions about the increase in confidence need to be drawn with caution, as an increase was also seen in CG1. Responding to questions about the RLP may have stimulated reflection on their own plans and thereby increased their confidence, regardless of whether the questions were posed in a questionnaire or by health-care personnel. The increase might also reflect the difference in measurement: in writing, as a VAS, at baseline and verbally at follow-up. As a higher proportion of women in the IG stated that they wanted children after the intervention, it is possible that lack of desire to have children is related to low knowledge of reproduction. But as the difference was seen also in the CG1 it is likely that many women had not fully reflected on these questions earlier, and only by being asked about their RLP did they realize that they actually wanted to have children sometime in the future.

Our follow-up time was short (at 2 months) and it was therefore not possible to study the intervention\'s possible effect on behaviour, such as increased incidence of health-promoting behaviour prior to pregnancy. Still, according to HBM, changing modifying factors and targeting individual beliefs are the first steps to change individual behaviours. The intervention aimed not only to increase the knowledge of reproduction, but also to influence the women\'s perception of their susceptibility to and severity of the consequences of an unplanned pregnancy, the perceived benefits of lifestyle changes in connection to pregnancy planning and to increase their self-efficacy. Pregnancy planning was intended to be perceived as a cue to action for health-promoting lifestyle changes. By targeting these aspects, young women would become better equipped to make informed choices about their sexual and reproductive health. The use of the HBM to understand contraceptive behaviour has recently been reviewed by [@DET279C13], who concluded that the HBM can be used as a framework to predict and explain contraceptive behaviour and to promote strategies to improve family planning outcomes. The HBM is also applicable for understanding preconception health and was used in a recent study about folate intake to demonstrate mechanisms influencing behavioural changes in women who are planning a pregnancy ([@DET279C15]).

Another important finding was that the majority of women appreciated the intervention and considered that midwives routinely should discuss RLP with their patients. Since the majority of our participants visited the clinic for contraceptive counselling we suggest that guidelines for contraceptive counselling should include RLP-based questions. Our results show that health-care personnel should not hesitate to pose personal questions about reproductive health, even if they feel those questions are sensitive. This correlates well with a previous study, in which it was found that young women consider it natural to be asked questions about sexual health during gynaecological encounters ([@DET279C41]), and they express great trust towards midwives and doctors. The women feel that questions about their situation open a dialogue and help clarify their situation ([@DET279C40]). Still, it must be emphasized that it is always important when discussing questions such as these, to adapt the information to the individual, to use a non-normative approach and respect the informant\'s autonomy. If health professionals feel unable to give RLP-based information due to time constraints, we suggest using specially designed leaflets and/or recommending reliable websites. We believe that national evidence-based guidelines for preconception care would be an important step towards promoting reproductive health and, as such, useful for both the public and for health care personnel.

The study was conducted by dedicated midwives at a small clinic. It is possible that if implemented routinely, the RLP-based information would be less standardized, and more adapted to the individual patient, which could have both advantages and disadvantages. It is also possible that the effect of the intervention was connected to the women\'s high level of education. Women with a university education might more easily benefit from such an intervention than women with a lower level of education, and conclusions for the general population should therefore be drawn with caution. Still, consistent with earlier research among university students in different settings ([@DET279C4]; [@DET279C23]; [@DET279C14]; [@DET279C39]; [@DET279C22]), these highly educated women had low levels of knowledge of reproduction at baseline. It is likely that women with a lower level of education might have more limited knowledge and therefore could benefit even more from a similar intervention.

This is the first study to evaluate the use of an RLP in clinical practice in a systematic way. By using a randomized controlled design with two control groups we are confident that our results demonstrate the effect of the RLP intervention and that they are not biased by group selection. This study presents a feasible way of introducing the concept of preconception care in the Swedish health system, where preconception has not yet been included. The intervention was conducted with a limited amount of time and resources and is easy to adapt to the current standard care. Given the moderate knowledge of reproduction at baseline, there seems to be a need for increased health education to women of reproductive age. The RLP should be considered as a useful tool for reproductive health promotion and can be used by all health-care professionals working with issues related to reproductive health, for example at youth clinics, family planning services, genitourinary medicine clinics and by general practitioners. The next step in our research will be to implement RLP in routine contraceptive counselling. The counsellors will play a key role in successful implementation and it is therefore important to capture their perceptions of this novel approach to contraceptive counselling. Further studies will be needed on how to target men and also to investigate the effect on health behaviour.

Conclusions {#s5}
===========

Our study showed that the RLP-based information increased women\'s knowledge both of reproduction and of folic acid intake prior to pregnancy, affected the women\'s RLP and was appreciated by the women. Midwife-initiated use of RLP-based information therefore seems to be a feasible tool for promoting reproductive health.
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[^1]: ^a^Independent *t*-test

[^2]: ^b^Mann--Whitney test

[^3]: ^c^Pearson\'s *χ*^2^ test.

[^4]: \**P*-value from comparison between IG and CG1.

[^5]: ^a^Correct answers \[1point (p) for each category\]: high age; STIs; diseases (other than STI); hereditary factors; stress; unhealthy lifestyle (smoking, alcohol, drugs).

[^6]: ^b^Correct answers (1p each category): folic acid intake; avoidance of alcohol and tobacco; avoidance of under- or overweight; avoidance of potentially toxic/harmful substances.

[^7]: ^a^Correct answers: marked in bold.

[^8]: CI, confidence intervals.

[^9]: *\**Difference between IG and CG1 in the multiple regression analysis: *P* \< 0.001; difference between IG and CG2: *P* \< 0.001. Difference between CG1 and CG2: *P* = 0.114.

[^10]: *\**Difference within IG over time, analysed with Wilcoxon signed ranks test: *P* \< 0.05; difference within CG over time, analysed with Wilcoxon signed ranks test: *P* \< 0.05.

[^11]: ^a^Differences within groups over time, analysed with Wilcoxon signed ranks test: *P* \< 0.05

[^12]: HBM, health belief model.

[^13]: ^a^*P*-value for difference between baseline and follow-up, analysed with Wilcoxon signed ranks test.
